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1.0 INTRODUCTION

This report presents the results of Harding Lawson Associates' (HLA) Phase III

evaluation of petroleum hydrocarbons at Exxon Station #7-0104, 1725 Park Street,
Alameda, California (site).
The purpose of this investigation has been to:

1} Further evaluate the areal extent of petroleum hydrocarbons detected in
soil and groundwater at the site;

2) Obtain hydraulic parameters of the uppermost groundwater zone at the
site;

3) Evaluate organic and inorganic parameters of groundwater quality at the
site; and

4) Develop recommendations to address onsite soil and groundwater

remediation activities.
HLA's scope of services was authorized by Change Order #1 of Contract
Number §8946914 and was performed in accordance with HLA's Work Plan dated

January 17, 1990,

G11840-H 1sf18
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2.0 BACKGROUND
The project site is in Alameda, California, approximately 0.5 mile

south/southwest of U.S. Interstate 880. San Francisco Bay is approximately 1.5 miles

_ southwest of the site and Alameda Harbor Tidal Canal is approximately 0.25 mile

north/northeast of the site. The surrounding topography is relatively flat with the

surface elevation of the site approximately 17 feet above mean sea level.

2.1 ‘ Site Description and Background

Exxon Station #7-0104 is located at the western corner of Park Street and Eagle
Avenue (Plate 1). Land use in the area is commercial and residential. Structures at the
site include a building with a convenience store and cashjer‘s booth, two multi-pump
fuel dispenser islands and three underground storage tanks (USTs).

The site was formerly occupied by a Regal Service Station owned by Wickland
Oil Company, Sacramento, California. In 1986, the station was remodeled and three
underground storage tanks were removed and replaced with three double-walled
fiberglass tanks. The tanks were used to store regular, unleaded, and premium unleaded

gasoline. No information regarding the sampling of soil and/or groundwater at the time _

.of tank removal could be obtained by HLA.

A Sensitive Receptor-Risk Assessment Survey for the site was prepared by
Engineering Science and Technology, Inc. (EA), in May 1988. The EA study identified
five monitoring wells, .an industrial water well, and an irrigation well within 0.5 mile of

the site.

2.2 Previgus HLA Investigations
As part of a property transfer assessment, HLA was retained by Exxon to

perform a Phase I evaluation of petroleum hydrocarbons at the site. The results of
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HLA’s evaluation were submitted to Exxon in a letter report dated June 24, 1988.

During HLA’s Phase I evaluation, three monitoring wells (MW-1 through MW-3) were

installed at the site (Plate 2). Review of laboratory results for soil samples collected at

_the site indicates that total petroleum hydrocarbons (TPH) calibrated as gasoline were

present in concentrations ranging from 11 milligrams per kilogram (mg/kg) to
™ —— e —— i T T

1,400 mg/kg (Table 1). Groundwater samples were also collected from each of the wells
B

at the site and analyzed for TPH calibrated as gasoline, and for benzene, toluene,

ethylbenzene, and xylenes (BTEX). A maximum concentration of 110 milligrams per
liter (mg/1) TPH as gasoline was detected in Monitoring Well MW-2, located
downgradient of the tank field (Table 2). Review of laboratory analytical results for
water samples from Well MW-1, located upgradient of the tanks and pump islands,
showed TPH (gasoline) at a concentration of 27 mg/l.

On the basis of the results obtained during our Phase I investigation, HLA
performed a Phase II investigation to further evaluate the extent of petroleum
hydrocarbons present in soil and groundwater at the site. The results of the Phase II
investigation were presented to Exxon in a report titied Phase I Evaluation of Petroleum
Hydrocarbons, Exxon Service Station R/S #7-0104, 1725 Park Street, Alameda,
California, dated March 21, 1989. As part of that investigation, HLA installed three
additional monitoring wells at the site, MW-4 through MW-6 (Plate 2). Well
completion details for Monitoring Wells MW-1 through MW-6 are included with their
respective boring logs in Appendix A.

Review of laboratory analytical results of soil samples collected from MW-4
through MW-6 indicates that TPH {gasoline) was present in concentrations ranging from

0.6 mg/kg in Boring MW-4 to 490 mg/kg in Boring MW-6. Groundwater samples
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were collected from all six wells on Januvary 17 and 18, 1989. Analytical results showed
concentrations of TPH (gasoline) ranging from 5.3 to 38 mg/l (Table 2). The highest
concentrations were detected in groundwater samples collected from Wells MW-6,

located adjacent to the tank field, and MW-2, located downgradient of the tank field.

2.3 Regional Geclogy And Hvdrogeol

The site is located on the island of Alameda at the eastern edge of San Francisco
Bay. The uppermost geologic unit in the area consists of fill generally comprised of
gravelly clays and clayey gravels that extend to an approximate depth of 5 feet below
ground surface (bgs). The fill is underlain by Quaternary age sands, silts, silty and
clayey sands, and sandy clays comprising the Merritt Sand and Posey formations. The
Merritt Sand blankets the Posey Formation but the units are similar in composition and
are therefore commonly grouped together. These sediments extend to an approximate ~
depth of 30 to 40 feet bgs and comprise the uppermost aquifer in the area of the site.

The Merritt Sand and Posey formations are underlain by the Quaternary age San
Antonio Formation. The San Antonio Formation consists predominantly of silty clay
with occasional thin lenses of fine gravel. The silty clay serves as a confining layer for
the overlying aquifer and extends to an estimated depth of 120 feet bgs. The San
Antonio Formation overlies the Quaternary age sand, sandy clay, clay, and gravel of the
Alameda Formation. The Alameda Formation is a water-bearing unit from 10 to 200
feet thick. The depth of this unit in the area of the site is unknown.

The Franciscan Formation underlies the Alameda Formation and consists of
tectonically altered graywacke, siltstone, shale, and volcanics, The Franciscan Formation
can be over 50,000 feet thick, although the depth to bedrock and its thickness in the

area of the site is not known.
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3.0 FIELD INVESTIGATION

HLA's field investigation was conducted between January 4 and March 19, 1990.
The scope of services included drilling and 7 shallow soil borings and 1 deep soil boring
and collecting soil samples from them for chemical analysis; installing and developing
one groundwater monitoring well in the deeper boring and collecting a groundwater
sample from it; conducting a series of aquifer slug tests; measuring water levels; and

arranging a survey to provide reference elevations at each monitoring well location,

31 Soil Sampling Program

To further evaluate the areal and vertical distribution of TPH and BTEX
concentrations in soil of the vadose zone, Soil Borings MW-7 and SB-1 through SB-7
were drilled at the locations shown on Plate 2. Soil samples were collected from each
boring and 17 samples were submitted for chemical analysis.

Drilling was performed on January 4 and March 19, 1990, by Gregg Drilling, ’

- Concord, California, using a truck-mounted drill rig equipped with 6-inch diameter

hollow-stem augers. An HLA geologist under the supervision of a California-registered
geologist was present during drilling operations to coordinate activities, perform health
and safety monitoring, collect soil samples, and record subsurface conditions. The soils
were classified according to the Unified Soil Classification System (USCS). The
lithologic logs of the soil borings and a key to the USCS are presented in Appendix A.
Relatively undisturbed soil samples were collected for chemical analysis from the
borings at depths between approximately 2.0 and 6.0 feet bgs. In addition, samples were
collected from MW-7 every 5 feet to an approximate depth of 40 feet bgs for lithologic
description and screening. A Century flame ionization organic vapor analyzer (OVA)

was used to screen soil samples for the presence of volatile organic compounds. Samples
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were also checked for soil discoloration, petroleum and chemical odors, and the presence
of liquid phase chemicals. Following sample collection and field screening, soil samples
selected for chemical analysis were sealed with aluminum foil-lined plastic caps, taped,
labeled, and stored on blue ice until delivery to NET Pacific, Inc,, Santa Rosa,
California. NET is a state-certified laboratory. Chain of custody- records were initiated
in the field and maintained until samples were relinquished to the analytical laboratory.
~ To help prevent potential cross contamination, downhole equi'pment was §team
cleaned prior to use. Soil sampling equipment was also cleaned with an Alconox wash
and deionized water rinse prior to the collection of each soil sample. Soil sampling
procedures were conducted in accordance with HLA QA/QC procedures, which meet or

exceed all state and local requirements.

3.2 Monitgring Well Installation and Development

Following soil sample cqllection, the 6-inch diameter augers were removed from
Boring MW-7. Subsequently, native sands caved in the borehole. Boring MW-7 was
then overdrilled using 11-inch diameter hollow-stem augers to an approximate depth of
20 feet bgs. Boring MW-7 was converted to a monitoring well by installing flush-
threaded 4-inch-diameter, Schedule 40 PVYC well casing and screen. Prior to removal
of the auger sections, factory-slotted 0.020-inch well screen with a bottom cap was
placed in the boring. The well screen was installed from approximately 4 to 19 feet bgs.
The casing was then extended to within approximately 0.5 foot of the ground surface.
The annular space between the well screen and the borehole wall was backfilled with
Lonestar #3 sand to approximately 0.5 foot above the top of the well screen. A
0.5-foot-thick bentonite pellet seal was placed on top of the sand pack and hydrated

with fresh water. The remaining annular space to ground surface was filled with a

G11840-H 6 of 16



Harding Lawson Associates

bentonite-cement sanitary seal. As the annular materials were placed inside the hollow~
stem augers, the augers were lifted out of the borehole. This method minimized the
caving of native soils in the walls of the borehole. The monitoring well was completed
below grade with a locking cap and watertight flush-mounted well cover. Well
completion details for Monitoring Well MW-7 are included with the boring log on
Plate A-7.

After Monitoring Well MW-7 was installed, it was developed on January 8,
1990, by pumping with a centrifugal pump. Downhole equipment was steam cleaned
before use. Development was continued until the water removed from the well
contained few fine-grained sediments, as judged by the plarity of the purged water,

On January 19, 1990, the top of each monitoring well casing was surveyed by
Moran Engineering, a registered land surveyor. Surveying was performed to obtain

elevations relative to mean sea level datum for water-level elevation and data correlation.

33 Groundwater Sampling Program

Groundwater samples were collected from MW-1 through MW-6 on
December 11, 1989, as part of the existing quarterly sampling program. On January 9,
1960, water-level measurements were obtained from all wells onsite using an oil/water
interface probe, and groundwater samples were collected from Monitoring Well MW-7,
Additionally, groundwater samples for inorganic chemical analysis were collected from
Wells MW-]1 and MW-4 on March 7, 1990.

All wells were purged a minimum of three well volumes by pumping prior to
sampling. Water quality parameters {pH, electrical conductivity, temperature, and
clarity) were also monitored during purging of the wells. The purged water was

contained in 55-gallon drums and stored at the site. Groundwater samples were
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collected using a stainless steel bailer and decanted into 40-milliliter {ml) vials and
1 liter glass bottles.

Following collection, groundwater samples were stored on blue ice until delivery
to NET for chemical analysis. Chain of custody records were initiated in the field and
maintained until samples were relinquished to thé laboratory. Water-level and sampling

equipment was steam cleaned before use to minimize ¢ross contamination.

3.4  Analvtical Program

Soil and groundwater samples submitted for chemical analysis on January 4 and
9, and March 19, 1990, were analyzed for TPH calibrated as gasoline by EPA Test
Method 8015 (modified) and for BTEX by EPA Test Method 8020 using purge and trap
extraction by EPA Test Method 5030. Groundwater samples collected from Well MW-]
and MW-4 on March 7, 1990, were analyzed for general minerals. All samples were

analyzed by NET.

3.5 Slug Testing Program

On February 13, 1990, a series of slug tests was performed in Monitoring
Wells MW-1, MW-2, MW-6, and MW-7 to estimate the hydraulic conductivity and
transmissivity of the uppermost aquifer zone that underlies the site. The slug tests were
performed in accordance with a method presented by Bouwer and Rice (1976) and
Bouwer (1989} for det;ermining the hydraulic conductivity and transmissivity of
unconfined aguifers with completely or partially penetrating wells.

The hydraulic conductivity and transmissivity of the uppermost aquifer zone in
the vicinity of each well tested was calculated from the rate of rise of the water level in

the well after a volume of water was suddenly removed. Simulation of water removal
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during the subject tests was achieved by completely submerging a weighted 5-foot-long
PVC slug (with a displacement volume of 0.109 cubic foot), allowing the water level in
the well to reach equilibrium, and then quickly removing the slug. Water-level changes
were measured using an In-Situ Inc. pressure transducer placed near the bottom of the
well, and Hermit model SE1000B data logger. Prior to the beginning and end of each

slug test, calibration of the pressure transducer was checked using a steel measuring tape.
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4.0  RESULTS OF FIELD INVESTIGATION
4.1 oil and Groundwater Condi

Lithologic data obtained during previous drilling at the site revealed a general
sequence of 1.5 to 5 feet of clayey gravel overlying interbedded sand, silty sand, clayey
sand, and siit to an approximate depth of 20 feet bgs. The boring for Well MW-7
encountered pea gravel from 0.5 to 2.5 feet bgs. The well is located near the
underground storage tanks (USTs) and the pea gravel is presumed to be backfill material
for UST product lines. In the boring for Well MW-7, sandy ¢lay was encountered from
19.5 to 20.5 feet bgs. Interbedded silty sand, sandy silt, and sand was encountered from
depths of 20.5 to 37.5 feet bgs. These sediments are part of the Merritt Sand and Posey
formations and comprise the uppermost aquifer at the site. Clayey sand was encountered
from 37.5 to 40 feet bgs and may represent the top of the confining clay of the San

Antonio Formation. Saturated soils were first encountered at depths ranging from

- approximately 7 to 8 feet bgs. On the basis of site conditions and our review of boring

logs from water wells within several hundred feet of the site, the vertical extent of the
uppermost aquifer appears to range from 35 to 40 feet bgs.

Water-level measurements from Monitoring Wells MW-1 through MW-3 haye
been obtained on nine dates between June 10, 1988, and February 13, 1990,
Additionally, eight water-level measurements have been obtained from Wells MW-4
through MW-6 from January 17, 1989, to February 13, 1990; and one water-level
measurement has been obtained from MW-7 on February 13, 1990. Water-level and
product thickness measurements are presented in Table 3. The depth to water
measurements were used to calculate groundwater elevations in feet above mean sea
level, Groundwater elevations from February 13, 1990, have been used to construct the

potentiometric contour map presented on Plate 3. As shown, the localized direction of
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groundwater flow is toward the east. The hydraulic gradient across the site ranges from

approximately 0.02 to 0.03 foot/foot.

4.2 Iu esul

Water-level data from the slug tests performed in Monitoring Wells MW-1,
MW-2, and MW-6 are illustrated as semilog plots of the change in water level versus
time on Plates Bl through BS (Appendix B). These data were analyzed to derive values
of hydraulic conductivity and transmissivity for the uppermost aquifer zone at the site
according to the method of Bouwer and Rice (1976) and Bouwer (/989). The test data
from Well MW-7 have not been presented due to an unrepresentative response observed
in the well suggesting a hydraulic connection with backfill pea gravel in the vicinity of
néarby UST lines.

Analysis of the slug test data was based upon the saturated thickness of the -

~uppermost aquifer (approximate_ly 29 feet) to derive hydraulic parameters. Calculatiori

sheets of the analyses are presented in Appendix B. The effect of the rate of rise of the
water level in each well attributed to drainage of the gravel pack was eliminated by
ignoring the early data points of the semilog plots and using the second straight line
portion in the data plot for the calculation of aquifer parameters. The porosity of the
gravel pack used in deriving hydraulic conductivity was calculated using the first
straight line portion in the data plot.

A summary of the slug test results is presented in Table 4. Analysis of the
semilog plots resulted in hydraulic conductivity and transmissivity values that ranged
from 0.49 to 1.04 feet per day (ft/day), and 14 to 30 square feet per day (ft?/day),

respectively. The geometric mean hydraulic conductivity and transmissivity values of
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0.76 ft/day and 22 f12/day, respectively, are considered representative of the silty sand
materials of the uppermost aguifer zone at the site,

On the basis of hydraulic gradients across the site (0.02 to 0.03 ft/ft), the
geometric mean hydraulic conductivity value obtained from the slug tests, and an
estimated effective porosity of 30 percent for the silty sand mater}ais that comprise the
uppermost aquifer zone, the horizonfal velocity of groundwater flow in the uppermost

aquifer zone ranges from about 0.05 to 0.08 ft/day.

4.3 Soil Sampling Results

The laboratory analytical reports of soil samples collected from Borings MW-7
and SB-1 through SB-7 are presented in Appendix C, and Table 1 presents a summary
of the chemical results. Laboratory results indicate that the soil sample collected at 5.5
feet bgs from MW-7 contained 600 mg/kg TPH (gasoline) and BTEX concentrations of
1,700; 3,200; 10,000; and 29,000 ug/kg, respectively. The soil samples collected from ‘
Borings SB-1 through SB-7 at depths from 2 to 6 feet bgs ranged in TPH
concentrations from nondetect (ND) to 2,600 mg/kg. The highest TPH concentration
was detected in the 5.0 foot sample from Boring SB-1 (2600 mg/kg). BTEX
constituents detected in Borings SB-1 through SB-7 ranged in concentration from ND
to 6,900 ug/kg, ND to 23,000 ug/kg, ND to 32,000 ug/kg, and ND to 44,000 ug/kg,
respectively, The highest concentrations of BTEX were detected in the 5-foot sample

of SB-1 and in the 5.5-foot sample of SB-3.

4.4 Groundwater Sampling Results

The laboratory analytical reports for groundwater samples collected from

Monitoring Wells MW-1, MW-4, and MW-7 are presented in Appendix C. Table 2
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presents a summary of the chemical parameters and concentrations detected in samples
collected from each monitoring well throughout the subsurface investigation.

Chemical results of the January 9, 1990, groundwater sampling event from
Monitoring Well MW-7 indicate that TPH as gasoline was detected in the groundwater
sample at a concentration of 17 mg/l. Benzene, toluene, ethylbenzene, and xylene were
detected in the groundwater at concentrations of 380, 180, 330, and 1,300 ug/l,
respectively. The detected concentrations of benzene, toluene, and xylenes exceed the
California Department of Health Services drinking water action levels of 0.7, 100, and
620 ug/l, respectively.

Chemical results of the March 7, 1990, groundwa}er sampling event from
Monitoring Wells MW-1 and MW-4 indicate that total dissolved solid (TDS) were

detected at concentrations of 910 and 370 mg/l, respectively.
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5.0  DISCUSSION OF CHEMICAL RESULTS
51 il Chemical Condition

Chemical results for soil samples collected from borings drilled at the site during
the present and former investigations indicate that elevated concentrations of TPH (as
gasoline) and BTEX have been detected between 2 and 10 feet bgs. The concentrations
of TPH detected in the soil samples collected between the depths of 2 and 10 feet bgs
range from 0.6 to 2,600 mg/kg. Plate 4 presents the distribution of TPH concentrations
detected In the soil borings drilled at the site.

Similarly, concentrations of BTEX constituents detected in soil samples have
ranged from: ND to 6,900 ug/kg; ND to 32,000 pg/kg;, ND to 32,000 ug/kg; and ND to
150,000 ug/kg, respectively (Table 1). Because of the shallow depth to groundwater at
the site, it appears that chemical-bearing soil identified in the vadose zone may be the
result of chemical transport due to fluctuating groundwater levels.

In general, California state regulatory agencies currently classify soils containing
TPH as hazardous waste if the ;:oncentrations are greater than 1,000 mg/kg, as
designated waste if concentrations are between 100 and 1,000 mg/kg, and as
nonhazardous if concentrations are less than 100 mg/kg. On the basis of these guidelines
solely, the soils in the vicinity of MW-2, MW-6, MW-7, §B-1, SB-2, SB-3, §B-5,

SB-6, and SB-7 primarily between the depths of 4 to 6 feet would be classified as

hazardous or designated wastes.

5.2 Groundwater Chemical Conditions
Chemical results for groundwater samples collected from monitoring wells at the
site indicate that TPH and BTEX contamination occurs across most of the site. The

distribution of benzene concentrations from the most recent sampling event of
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December 11, 1989 (January 9, 1950 for MW-7) is shown on Plate 5. The
concentrations of benzene detected in groundwater samples collected at the site ranged
from 200 pg/l to 1,100 pg/l and exceed the California Department of Health Services
(DHS) action level of 0.7 ug/l (Table 2) established to protect drinking water.
Additionally, the concentrations of toluene and xylenes detected in Wells MW-2,
MW-3, MW-4, MW-5, MW-6, and MW-7 also exceeded the DHS action levels
established for these parameters during the December sampling event (Table 2).

The concentrations of TDS in groundwater samples collected beneath the site
indicate that the groundwater is potentially suitable for municipal or domestic water
supply. The State Water Resources Control Board Resolution No. 88-63, Sources of
Drinking Water, states that groundwater with less than 3,000 mg/1 TDS is considered

potentially suitable for a municipal or domestic water source.
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Table 1. Summary of Chemical Results of Soil Sample Analyses

Boring/ TPH Ethyl-
Well Sampling Depth {gasoline) Benzene Toluene Benzene Xylenes
No. Date  (feet) mg/kg! pg/ke? ug/kg ug/kg pg/kg
MW-1 06/02/88 10.0 11.0 670 ND(25) 150 370.
Mw-2 06/02/88 5.0 1,400 ND(2,000)% 32,000 25,600 150,000
MW-3 06/02/88 5.0 74 ND(500) ND(500) ND(500) 2,400
MwW-4 - 01/05/89 50 0.6 17 2 7 12
MW-5 01/09/89 4.5 2.0 55 7 66 240
MW-6 01/09/89 5.0 490 3,700 970 23,000 94,000
MW-7 01/04/90 5.5 600 1,700 - 3,200 10,000 29,000
SB-1 3/18/90 2 1.8 6.2 ND(2.5) 16 9.2
. SB-1 3/19/90 4.5 260 1,300 1,300 1,400 4,900
SB-1 3/19/90 5 2,600 6,900 23,000 32,000 14,000
SB-2 3/18/90 2.5 1.3 13 18 10 - 54
SB-2 3/19/90 4 © 230 1,200 3,700 2,100 1,300
SB-3 3/19/90 3 1.8 6.8 47 11 230
5B-3 3/18/50 5 T 540 4,600 12,000 3,200 44,000
SB-4 3/19/90 4 ND(1) ND(2.5) ND(2.5) 53 18
SB-4 3/18/90 5 ND(1) ND(2.5) ND(2.5) ND(2.5) ND(2.5)
SB-5 3/19/%0 2.5 ND(1) 28 6.0 6.5 16
SB-5 3/19/90 4.5 ND(1) 150 80 16 69
SB-5 3/19/90 55 260 1,300 6,500 4,000 24,000
SB-6 3/19/90 2.5 140 1,100 1,200 1,700 6,700
SB-6 3/19/90 5 1.6 65 20 19 60
SB-7 3/19/90 3 240 260 1,400 1,200 4,700
SB-7 3/19/90 6 ND{1) 55 4,1 12 11

!}  mg/kg: milligrams per kilogram (part per million)
2 ug/kg: micrograms per kilogram (parts per billion)
3 ND(2000): not detected at indicated detection limit
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Harding Lawson Associates

Table 2, Sumwmary of Chemical Results
of Groundwater Sample Analyses

Total
' Well TPH Ethyl- Dissolved
Number  Date Gasoline Benzene Toluene benzene Xylenes Solids
l mg/1! ug/12 ug/l pug/l ug/1 mg/1
' DHS Action Levels 0.7 100 680 620
MWw-1 06/07/88 27 5,000 77 1,100 2,700 NT?
' MW-1 01/17/89 6.8 2,000 91 800 1,600 NT
MW-1  06/01/89 1.7 170 6.9 13 230 NT
MWwW-1 09/18/89 2.1 9.0 53 18 130 NT
. MW-1  12/11/89 5.8 200 a2 290 330 NT
MWw-1 03/07/90 NT NT NT NT NT 910
I MW-2  06/07/88 110 12,000 12,000 2,100 12,000 NT
MW-2  01/17/89 30 6,600 3,300 1,600 7,700 NT
MW-2  06/01/89 8.7 330 280 680 1,200 NT
MW-2 09/18/89 17 580 280 570 220 NT
' MW-2 12/11/89 32 1,000 850 310 1,200 NT
MW-3  06/07/88 28 6,000 80 940 1,900 NT
' MW-3  01/17/89 53 2,500 230 590 1,100 NT
‘ MW-3  06/01/89 5.4 330 300 570 680 NT
MW-3  09/18/89% 12 680 170 350 860 NT
' MW-3  12/11/89 14 1,100 150 670 690 NT
MW-4  01/17/89 19 1,000 1,500 360 2,200 °~ NT
MW-4 06/01/8% 36 180 240 63 810 NT
' MW-4  09/18/89 6.0 290 200 28 510 NT
MWwW-4 12/11/89 13 750 210 510 1,200 NT
MW-4  03/07/90 NT NT NT NT NT 370
. MWwW-5  01/17/89 26 8,700 3,900 990 5,900 NT
MW-5  06/01/89 52 240 220 130 690 NT
MW-5  09/18/89 8.0 340 150 140 460 NT
' MW-5 12/11/8% 15 720 320 450 870 NT
I G11840-H




Table 2. Summary of Chemical! Results
Groundwater Samples (continued)

Harding Lawson Associates

Total
Well TPH Ethyl- Dissolved
Number  Date Gasoline Benzene Toluene benzene Xylenes Solids
mg/1! ug/1? pe/l b8/l pg/l mg/1
DHS Action Levels 0.7 100 680 620
MW-6  01/17/89 38 7,400 9,300 2,000 9,900 NT
MW-6 06/01/89 23 1,900 2,500 2,000 6,000 NT
MW-6  09/18/89 17 650 410 650 320 NT
MW-6 12/11/89 29 1,100 810 330 1,500 NT
MW-7  01/09/90 17 380 180 330 1,300 NT
Field
Biank 12/11/89 <50 0.88 0.95 0.62 1.7 NT

1  mg/l: milligrams per liter (parts per million)

2  ug/l: micrograms per liter (parts per billion)
3 NT: Not tested

G11840-H



Table 3. Groundwater Elevations
and Product Thickness Measurements

Harding Lawson Associates

Elevation
Top of Depth to Depth to Potentiometric
Well Well Water Product Product Surface
Number Casing! Date BTOC? BTOC  Thickness Elevation
. (feet) (feet) (feet) {feet above MSL)
MW-1 17.35 06-10-88 6.15 NP3 NP 11.00
01-17-89 581 NP NP 11.54
01-24-89 5.16 NP NP 12.19
06-01-89 6.27 NP Sheen 11.08
09-18-89 7.11 NP NP 10.24
10-20-89 7.28 NP NP 10.07
11-22-89 7.02 NP NP 10.33
12-11-89 6.60 NP NP 10.75
02-13-90 6.02 NP NP 11.33
MWw-2 16.67 06-10-88 6.20 NP NP 10.47
01-17-89 5.96 NP NP 10.71
01-24-89 5.04 NP NP 11.63
06-01-89 6.32 NP Sheen 10.35
09-18-89 6.73 NP NP 5.94
10-20-89 6.87 NP NP 2.80
11-22-89 6.80 NP NP 9.87
12-11-89 6.57 NP NP 10.10
02-13-90 6.12 NP NP 10.55
MW-3 17.11 06-10-88 6.05 NP NP 11.06
01-17-89 5.4% NP NP 11.62
01-24-89 5.38 NP NP 11.73
06-01-89 5.96 NP NP 11.15
05-18-89 6.65 NP NP 10.46
10-20-89 6.88 NP NP 10.23
11-22-89 6.74 NP NP 10.37
12-11-89 6.37 NP NP 10.74
02-13-90 5.58 NP NP 11.53
MW-4 17.34 01-17-89 5.36 NP NP 1198
01-24-89 5.46 NP NP 11.88
06-01-89 6.01 NP NP 11.33
09-18-89 6.80 NP NP 10.54
10-20-89 7.08 NP NP 10.26
11-22-89 6.82 NP NP 10.52
12-11-89 6.37 NP NP 10.97
02-13-90 5.49 NP NP 11.85
G11840-H



Harding Lawson Assoclat
Table 3. Groundwater Elevations 9 o

and Product Thickness Measurements (continued)

Elevation
Top of Depth to Depth to Potentiometric
Well Well Water Product Product Surface
Number Casing! Date BTOC? BTOC  Thickness Elevation
{feet) {feet) (feet) (feet above MSL)

MW-5 16.71 01-17-89 5.39 NP NP 11.32
01-24-89 5.51 NP NP 11.20
06-01-89 5.83 NP Sheen 10.88
09-18-89 6.52 NP NP 10.19
10-20-89 6.72 NP NP 9.99
11-22-89 6.54 NP NP 10.17
12-11-89 6.21 NP NP 10.50
02-13-90 5.60 NP NP 11.11

MW-6 17.56 01-17-89 5.59 NP NP 11.97
01-24-89 5.27 NP NP 12.29
06-01-89 6.25 NP Sheen 11.31
09-18-89 6.95 NP NP 10.61
10-20-89 7.24 NP NP 10.32
11-22-89 7.05 NP NP 10.51 -
12-11-89 6.63 NP NP 10.93
02-13-90 5.70 NP NP 11.86

MW-7 17.12 02-13-90 4,98 NP NP 12,14

1 Elevations surveyed to mean sea level.
2 BTOC - Below top of casing,

3 NP: No product.

1  Elevations surveyed to mean sea level,
2 BTOC - Below top of casing.
G11840-H
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Table 4. Summary of Slug Test Results

Saturated Hydraulic

Thickness Conductivity Transmissivity
Well No. (feet) (ft/day) (ft2/day)
MW-1 28.7 0.49 14
MW-2 Test ] 28.7 0.86 25
MW-2 Test 2 28.7 1.04 30
MW-6 Test 1 289 0.95 27
MW-6 Test 2 28.9 0.95 27

Geometric Mean 28.7 0.76 22

G11840-H
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- & ) EFquipment B-53 Hol. Stem Auger
Elevationi?.12 ft MSL T € £3 quip 2
x
S £ &a Elevation_17.50 ft MSL pate 1/4/90
GROUND SURFACE =
41" DIA. BOREHOLE 0- ASPHALT
0 to 19.5 ft GRAYISH BROWN PEA BRAVEL
BENTONITE-CEMENT 6ROUT
0to3 ft 2
4" DIA, SCHEDULE 40 PVC VERY DARK BRAYISH BROWM SILTY SAND (SM) 2.5Y
BLANK CASING >4000 3/2 sedium dense, moist, strong petroleum
0 to 4 ft odor, fine= to cosrse-prained sand
BENTONITE PELLET SEAL 5-
3 to 3.5 ft
LONESTAR #3 SAND PACK i >1000
3.5 to 19.5 ft - :
151 waten level on 174790
Ak color change to very dark gray (2.5Y 3/0),
10+ AR with decreasing silt at 10 ft
4" DIA. SCHEDULE 40 PVC e
WELL SCREEN AR
{0.020° alot size) 10 >1000 P
4 to 19 f¢ o B
484 b {1] color change to 1ight olive-brown f2.5Y
S|4 S/4). incressing silt content at {5 ft
3 40 I
“I'{ decressing silt at 17.5 1t
)
s :
BOTTOM WELL CAP st 19 ft 20 DARK BREENISH BRAY SANDY CLAY (CL) 56 4/1
o stiff, wet
28 20 b OLIVE-YELLOW SILTY SAND AND SANDY SILY
i {SM/ML) dense, wet
Well Top Detalt S
Mot & Scaly
LT
LIGHT OLIVE-BROWN SAND WITH SILT (SW) 2.5Y
5/6 dense, wet., no petroleum odor
iy 'rf"
q L 29 5
35 0 color change to olive-pray (SY 4/2) st 31 ft
slower drilling at 33 ft
OLIVE-GRAY SILTY SANMD (SM) 5Y 4/2 dense, wet
-
44 ] _
slower grilling at 38 ¢t
DARK, BREENISH GRAY CLAYEY SAND (5C) S6Y 4/4
dense, wet
40 = bottom of boring st 40 ft
S—————=—— Harding Lawson Associates Log of Boring and Wall Complation Detail MN-7 FLATE
“ . .
—————— Engineeringand Exxon Station #7-0404
] Environmental Services -
=S Alameda, California
S=————— "ORawn JOB NUMBER APFROVED DATE REVISED DATE
_— 44867, 309,02 Mg 2/90

L




LOG OF BORING 5B-1
Equipment__Mobile B8-24

Elevation__ft WsL Date_3/18/90

ova {ppe)
< Depth (#t)
Samprle

R 3" ASPHALT, 3" BAAVEL SUBBASE
3.0 - '::' <] DARK BAOWN STLTY SAND (SM) 7.5YR 4/2 loose., moist
increasing clay st 3.0 ft
E B hydrycarbon odors st 4-5 ft
>1000
bottos of boring at 5.5 ft
m-
m-
z LOG OF BORING SB-2
£ i Equipment__Mobile B-24
L Elevation__ft Mst Date_3/18/80
0
B* CONCRETE, 2" GRAVEL SUBBASE
:} DARK BROWN SAND (SP) 7.5YR 3/2 loose, dry, poorly graded
22
700 Z‘ _::' ': BROWN SILTY SAND (SM) 7.5YR 5/4 wmedium dense, soist, 10-15%
480 8 1~ cley. hydrocarbon odors

bottom of boring at 5.5 ft

10+

—————— LOQS Of BOﬂI‘IgS SB" al'ld SB-Z PLATE

o ——— :,;:i:’:::;::“n Assoclates Phase lil Evaluation of Petroleum Hydrocarbons

_—?_: Environmental Services Exxon Station #7-0104 . A-8
=L% Alameda, Caiifornia

e—————— TRAWN JOB NUMBER APPROVED DATE REVISED DATE

—— 4167, 309.02 St 4/90




s LOG OF BORING_____SB-3
} 5 i Equipment Mobile 8-24
[-3
p & Elevation__ft wst Date_ 3/19/90
s o~
j@ 8° CONCRETE
2° GRAVEL SUBBASE
: .'; DARK BROWM SAND (SP) 7.S5YA 4/4 dense, alightly moist,
80 - poorly grsded, hydrocarbon odor
30 8 DARK BRAY SILTY SAND (S4) dense, molst, hydrocarbon odors
bottom of boring at 5.0 ft
10-
18-
= LOG OF BORING SB-4
; ; Equipment Mobile B-53 .
[-3
& Elevatjon__ft st Date_ 3/19/90
O r ‘
o] 8T ASPHALT
7.++] DARK BADWN SAND (SP) 7.5YR 3/4 loose, dry. poorly graded,
Yo tine- to medium-grained, no odor
& g
2 8 l[ DARK BROWN SILTY SAMD (SM) 7.5YR 3/3 firm, slightly moist,
40-20X clay, no hydrocarbon odors
bottoa of boring st 5.0 ft
40~
(.=

Logs of Borings $B-3 and SB4 PLATE

1

—_— ::'.'d'".' Lawson Assoclates Phase Il Evaluation of Petroleum Hydrocarbons

—— gineering and

£ F 0= = Environmenial Services Bxxon Station #7-0104 A_g
=E= i Alameda, Califomia ‘

— e DRAWN JOB NUMBER APPROVED, DATE REVISED DATE

—_— 4167, 309.02 M/ r 4/90




ova

*1000

1? Depth {f)
Sewpla

LOG OF BORING SB-5
Equipment_Mobile B-53
Elevation___ft MsL Date_3/19/90

Chirle
. . N

COERFE T Rt T

PN . .
vats +
S Pl

Iy
) O KNI

Depth {ft)

Sample

- 3° ASPHALT

6" GRAVEL SUBBASE
DARK GRAY SAND (SP) 7.5YR N/3 loose, dry, poorly graded,
ainor clay

BROWN SILTY/CLAYEY SAND {SW-SC) 7.5YR 4/4 dense, moist,
with hydrocerbon odors
decressing clay at 5.0 ft
bottom of boring at 6.0 ft

LOG OF BORING SB-6
Equipment_Mobile B-53

Elevation__ft mst Date 3/19/90

. D
.
AR

e,
St
TN E
e ke

A )
ale

3* ASPHALT, 3° BRAVEL SUBBASE
DARK BROWN SAHD (SP) loose, moist
very strong hydrocarbon odor

DARK GRAY SILTY SAND (SM) dense, moist, atrong hydrocarbon
odors
bottom of boring at 5.0 ft

|

Harding Lawson Assoclates

Engineering and

Envirpnmental Services

Logs of Borings SB-5 and SB-6 PLATE

Phase Ill Evaluation of Petroleum Hydrocarbons
Exxon Station #7-0104 -1 0
Alameda, Califomnia

|

DRAWHN

JOB NUMBER
4167, 309.02

APPROVED DATE REVISED DATE
YoMl wiso




ova {ppa)

120

Depth {fe)

10+

Sample

LOG OF BORING SB-7
Equipment_ Mobile B-53

Elevation___ft WsL Date_3/19/90

=] 3% BRAVEL SUBBASE

o1.] DARK BRAY SILTY SAND (SM) dense, moist, fsint hydrocarbon

3" ASPHALT

DARK GRAY SAMD (SP} loose, moiat, poorly graded,
hydrocarbon odors st 2.5-3.0 ft

odors
bottom of boring st 6.0 ft

I

-

|
|

Harding Lawson Assoclates
Engineering and
Environmental Services

Log of Boring SB-7 PLATE
Phase it Evaluation of Petroleum Hydrocarbons

Exxon Station #7-0104 _1 1
Alameda, Califomia

DRAAWN

J08 NUMBER
4167, 308.02

AEVISED DATE

APPROVED DATE
S 5 4/90

¢



[80/7 £

MAJOR DIVISIONS TYPICAL NAMES
Gw LS} WELL GRADED GRAVELS WITH OR
CLEAN GRAVELS WiTH g WITHOUT SAND, LITTLE OR NO FINES
. LITTLE OR NO FINES :
GRAVELS GP [-#%+] POORLY GRADED GRAVELS WITHOR
Ml WITHOUT SAND, LITTLE OR NO FINES
MORE THAN HALF s
CORRSE FRaC o GM SILTY GRAVELS, SILTY GRAVELS
No 4SIEVE SIZE | GRAVELS WiTH OVER HS
2% FINES 6c CLAYEY GRAVELS, CLAYEY

GRAVELS WITH SAND

WELL GRADED SANDS WITH OR WITHOUT

sw GRAVEL, LITTLE OR NO FINES

CLEAN SANDS WITH
SANDS LITTLE OR NO FINES

POORLY GRADED SANDS WITH OR
WITHOUT GRAVEL,LITTLE OR NO FINES

THAN NO. 200 SIEVE

sP

© MORE THAN HALF
COARSE FRACTION SM
1S SMALLER THAN
NO. 4 SIEVE SI2E SANDS WiTH OVER

12% FINES o
77/ cLavey saNDs wiTH OR
$C // WITHOUT GRAVEL

COARSE—-GRAINED SOILS
MORE THAN HALF IS COARSER

SILTY SANDS WITH OR
WITHOUT GRAVEL

INORGANIC SILTS AND VERY FINE
ML SANDS, ROCK FLOUR, SILTS WITH
SANDS AND GRAVELS

[/ /] INORGANIC CLAYS OF LOW TO
MEDIUM PLASTICITY, CLAYS WITH
SANDS AND GRAVELS, LEAN CLAYS

ORGANIC SILTS OR CLAYS
OF LOW PLASTICITY

SILTS AND CLAYS
LIQUID LIMIT 50% OR LESS

CL

oL

]y

INORGANIC SILTS, MICACEDUS OR
MH DIATOMACIOUS, FINE SANDY OR
SILTY SOILS, ELASTIC SILTS

THAN NO, 200 SIEVE
-

| SILTS AND CLAYS CH
LIQUID LIMIT GREATER THAN 50%

INORGANIC CLAYS OF HIGH
PLASTICITY, FAT CLAYS -

NN

FINE-GRAINED SOILS
MORE THAN HALF 1S FINER

ORGANIC SILTS QR CLAYS

OH OF MEDIUM TQ HIGH PLASTICITY

g

PEAT AND OTHER HIGHLY

' Pt
HIGHLY ORGANIC SOILS PEAT AND OTHE

23]
b b

UNIFIED SOIL CLASSIFICATION - ASTM D2487-85

Perm —  Permeabilily Shear Slrenglh(ps!q ;Coniinmg Pressure

Consol —  Consolidation TUU 3200 (2600) — Unconsohdated Undrained Triaxial Shear

L —  Liguid Limit {%) {FM) or (S} (lield mowsture or saturated)

Al —  Plastic Index (%} T™CU 3200 (26000 — Consolidated Undrained Triaxial Shear

. ) (] (wilth o without pore pressure measurement)
—  Seecilic Gravily ™CO 3200 (2600) — Consoidated Dramed Triaxsal Shear

—  Parlicle Size Analysis SSCU 3200 (2600) — Simple Shear Consolidated Undrained
“Undislurbed'” Sample ) {wilh or without pore pressure measuremeant)
—  Bulk or Classificalion Sample SSCO 23200 {2600} — Simple Shear Consclidated Drained

DSCO 2700 (20000 — Consoldated Draned Direct Shear

uc 470 — Unconfined Compression

VS 700 -  Laboratory Vane Shear

KEEP
l

" KEY TO TEST DATA
=== Harding Lawson Associates Unitled Solt Classlification Chart PLLTE
% Engineers and Geoscienlists Phase lll Evalualion of Petroleum Hydrocarbons
§=% Exxon Station # 7-0104 _1 2
Alameda, California
DRAWN 208 HUMBLR PPROVLD DATL ALVISED DAl
Ic 4167.309.02 S 4190 Y

GE D) OB U0 OR BR UR I OB VR UB NF MO GE G0 SN MM OGN W
\\\\




Piate B-1
Plate B-2
Plate B-3
Plate B-4

Plate B-5

G11840-H

Appendix B

SLUG TEST DATA
LIST OF ILLUSTRATIONS

Stug Test of MW-1

Slug Test 1 of MW-2
Slug Test 2 of MW-2
Slug Test 1 of MW-6

Slug Test 2 of MW-6

Harding Lawson Assoclates
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Harding Lawson Associates

Stug Test of Well Md-1

Rising Head Test (Stug removed from well)
Partially Penetrating Well

Method of Analysis: Bouwer and Rice {(1976)

H  Hydraulic head above bottom of well screen 14.7  feet
L Length of well screen through which water .
enters/exits well 14.7  feet
D - Saturated thickness of aquifer 28.7  feet
r Radius of well casing 0.17 feet
T'w Radius of wellbore 0.5 feet
¢ Porosity of gravel pack 0.24  unitless
re  Effective radius of well casing
{including porosity of gravel pack) . 0.29 feet
re = [r2 + §ry? - 1)1/2
L/ty 29.4  unitless

Calculation of In Rg/ry:

1

In Rg/ry = 11 + __A+B In[(D-H)/ry/]
In(H/ry) L/rw
where: Rg =  Effective radial distance in which the head

change is dissipated

A.,B = dimensionless parameters which are a function of
L/ry, determined from analog model studies
conducted by Bouwer and Rice (1976)

A= 2.5 {unitless), B = 0.4 (unitless)
1
In Re/ry = 1.1 +  (2,5) + (0.4) In [(28-14)/0,5]
In(14.7/0.5 ) 4.7 7.0.5
G3974-CP 1



Slug Test of Well _Mi-]
{continued)

Rising Head Test (Slug removed from well)
Partially Penetrating Well

HYDRAULIC CONDUCTIVITY (K)

K= LiInRefry) _L In Yo
2L t ¥t

Harding Lawson Associates

where:  yg = zero time y-axis intercept of linear portion of recovery data

Yo = 0.59 feet
Yt = y-axis intercept at time (t} of linear portion of recovery data
Yt = 0.20 feet
t= 1200 seconds
= (0,29 (2.2) 1 in 0.59
2(14.7) 120 0.20

K =5.7 X IO_E}‘eet/second

K=3,4X 1!1'4‘eet/minute
K=__ 0.49 feet/day

K=1.7X 10'%entimeters/second

G3974-CP 2



Slug Test of Well Md-1

Harding Lawson Associates

Rising Head Test (Slug Removed from well)

Method of Analysis: Bouwer {(1989)

Tw

Yo,o

Yo

F10105-H

Radius of well casing
Radius of well bore

Zero time y-axis intercept of first linear portion

.of recovery data

Zero time y-axis intercept of second linear portion
of recovery data

Porosity of gravel pack

February 20, 1990

Calculation of ¢

o
-y

.17 feet

o
o~
w

feet

1. feet

0.59 feet

¢ =0.24
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Time Since Slug Removed (Minutes)
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(1@34) [sna Jojop ul 3buoyp
—— Slug Test 1 of MW-2 PLATE
_— M,- rding Lawson Assoclates Phase ill Evaluation of Petroleun Hydrocarbons
e —— gineering and .
S == = "= Environmaental Services Exxon Station #7-0104 -
I R Alameda, California
DRAWN JOB NUMBER APPROVED DATE RAEVISED DATE
CvD 4167,309.02 3/0




Slug Test of Well MJ-2

Rising Head Test (Slug removed from well)
Partially Penetraling Well

Method of Analysis: Bouwer and Rice (1976)
H  Hydraulic head above bottom of well screen

L Length of well screen through which water

In Rg/rw = 1.9

G3974-CP 1

Harding Lawson Associates

8.7

enters/exits well 8.7
D  Saturated thickness of aquifer 28.7
r Radius of well casing 0.17
rw Radius of wellbore 0.45
¢ Porosity of gravel pack 0.32
re  Effective radius of well casing
(including porosity of gravel pack) 0.29
o= [r?+ ¢ry? - 12))/2
L/tw 19.3
Calculation of In Rg/ry:
1
In Ra/ty = 1.1+ __A+B In[(D-HY/ry/]
In(H/ry,) L/ry
where: Rp = Effective radial distance in which the head
change is dissipated
A,B = dimensionless parameters which are a function of
L/ry, determined from analog model studies
conducted by Bouwer and Rice {1976)
A= 2.0 {unitiess), B = 0.3 {unitless)
1
In Re/ry, = 11+ (2.0 +(0.3)In [08-8)D.45]
In(8.7 /Q.45) BT /0.45

feet

feet
feet
feet
feet

unitless

feet

unitless




Stug Test of Well MW-2  Test 1
{continued) Harding Lawson Associates

Rising Head Test (Slug removed from well)
Partially Pepetrating Well

HYDRAULIC CONDUCTIVITY (K)
K= IZIn(Re/ty) _L 10 Y
2L t ¥t
where; Yo = . zero time y-axis intercept of linear portion of recovery data

Yo = . Q.61 feet

Y = y-axis intercept at time (t) of linear portion of recovery data
¥yt = 0,32 feet
t= 600 seconds

- (0297 (19) 0.61
K= ey 70 " 037

K =9.9 X 10-6l’eet/second
K =5.9 % IO_hfeet/minute
K=_0.86 feet/day

K=3.0X 10-4centimeters/second

G3674-CP 2




Harding Lawson Associates

Slug Test of Well MW-2 Test 1
Rising Head Test (Slug Removed from Weil)

Method of Analysis: Bouwer (1989)

fw

Yo,0

Yo

F10108-H

Radius of well casing
Radius of well bore

Zero time y-axis intercept of first linear portion

.of recovery data

Zero time y-axis intercept of second linear portion
of recovery data

Porosity of gravel pack

February 20, 1990

Calculation of ¢

0.17 feet

_0.45 feet
1.8 feet

0.61 feet

h=
[
W
&2
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Harding Lawson Assoclates

Slug Test of Well MW-2 Test 2

Rising Head Test (Slug removed from 'well)
Partially Penetrating Well

Method of Analysis: Bouwer and Rice (1976)

H  Hydraulic head above bottom of well screen 8.7 feet
L Length of well screen through which water
enters/exits well . . " 8.7 feet
D  Saturated thickness of aq-uifer ‘ - 28.7  feet |
r Radius of well casing 0.17 _ feet
Tw Radius of wellbore 0.45  feet
¢ Porosity of gravel pack 0,32  unitless

ro  Effective radius of well casing
(including porosity of gravel pack) . 0,29 feet

o= [1% + Hry? - )2

L/ry 19.3  unitless

Calculation of In Ra/ry:

1
In Re/ry = L1 __ + _ A+B In[(D-HY/ry]
in(H/rw) L/rw

where: R = Effective radial distance in which the head
change is dissipated

A.B = dimensionless parameters which are a function of
L/ry, determined from analog model studies
conducted by Bouwer and Rice (1976)

A= 2.0 {unitless}), B = 0.3 {unitless)
]
In Ro/ry = 1.1 + .0+ (0.3) In [28-8 /0.4
In{8.7 /0.45) 8.7 /0,45

In Ra/ry, = 1.9

G3974-CP |
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Slug Te(it():fing)—wzz' Test 2 Harding Lawson Associates

Rising Head Test (Slug removed from well)
Partially Penetrating Well
HYDRAULIC CONDUCTIVITY (K)
K= L2In(Re/tw) L 1o Y
2L t Yt
where: Yo = zero time y-axis intercept of linear portion of recovery data

Y= y-axis intercept at time (t) of linear portion of recovery data
ye = 0.28 feet
t= 600 seconds
K= @21?(19) _1 |, 0,62
2(8.7) A0 028
K=1.2 X 10-5feet/second
K=7.2X IO_ZTeet/minute
K=_1.04 feet/day

K =3,7X 10—Z‘centimeters/second

G3974-CP 2
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Harding Lawson Associates

Slug Test of Well M{-2 Test 2
Rising Head Test (Slug Removed from Well)

Method of Analysis: Bouwer (1989) Calculation of ¢
r Radius of well casing 0.17 feet
T'w Radius of well bore 0.45 feet
Yoo Zero time y-axis intercept of first linear portion L_B_ feet
.of recovery data
Yo Zero time y-axis intercept of second linear portion Eﬁ feat
of recovery data
¢ Porosity of gravel pack
2
¢ = ¢ = 0.32
YO.O
- 1| (29 - 12)
(Yoo - Yol
F10105-H 3

February 20, 1990
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Harding Lawson Associates

Slug Test of Well My-6  Test 1

Rising Head Test (Slug removed from well)
Partially Penetrating Well

Method of Analysis: Bouwer and Rice (1976)

H Hydraulic head above bottom of well screen 12.9
L Length of well screen through which water

enters/exits well . 12.9
D  Saturated thickness of aquifer . ‘ 28.9
r Radius of well casing 0.17
ry Radius of wellbore 0.42
é Porosity of gravel pack 0.34

e Effective radius of well casing

(including porosity of gravel pack) S 0.28

fo= [ + glry? - P2

"L/ry 30.7

Czlculation of In Rg/ry:

In Ro/fty = | + A+B In[{D-H)/ry]
In(H/ry,) Lirw
where:  Re =  Effective radial distance in which the head

change is dissipated

A.,B = dimensionless parameters which are a function of
L/ry, determined from analog model studies
conducted by Bouwer and Rice (1976}

A= 2.5 (unitless), B = 0.4 (unitless)
5l 0.4) In {(28-15 0.5
In Re/ry = 1.1 + (2.2 + (0.4 1In{ :
Y 290D 129 /0
In Re/ry = 2.2
G3974-CP 1

feet

feét
feet
feet
feet

unitless

feet

unitless




Slug Test of Well M6 'Test 1
(continued) Harding Lawson Associates

Rising Head Test (Stug removed from well)
Partially Penetrating Well

HYDRAULIC CONDUCTIVITY (K)
K= 2InRe/ry) L 1n ¥
2L t ¥t

where: . yo = zero.time y-axis intercept of linear portion of.recovery data

Y= y-axis intercept at time (t) of linear portion of recovery data

Yt = 0. 23 feet

t = 600 seconds

K= (0282 (22) _1_ |n
T30 B0

Bk

K=1.1X 10_5 feet/second
K =66 X 104‘ feet/minute
K=_ 0.5 feet/day

K=34X 10-4 centimeters/second

G3974-CP 2



Harding Lawson Assoclates

Slug Test of Well Mi-6 Test 1
Rising Head Test (Slug Removed from Well)

Method of Analysis: Bouwer (1989)

r

Fw

YO -]

Yo

F1i0105-H .
February 20, 1990

Radius of well casing
Radius of well bore

Zero time y-axis intercept of first linear portion

.of recovery data

Zero time y-axis intercept of second linear portion
of recovery data

Porosity of gravel pack

Calculation of ¢

0.17 feet
0.42 feet

1.7  feet

0.62 feet
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Slug Test of Well _MyJ-6 Test 2 Harding Lawson Associates

Rising Head Test (Slug removed from well)
Partially Penetrating Well

Method of Analysis: Bouwer and Rice (1976)

H  Hydraulic head above bottom of well screen 12.9 feet
L Length of well screen through which water
enters/exits well ) 12,9  feet
D Satur-ated thickness of aquifer - ‘ 28.9 feet_
r Radius of well casing 0.17 feet
rw Radius of wellbore 0.42  feet
¢ Porosity of gravel pack ' 0.33  unitless

rc  Effective radius of well casing
(including porosity of gravel pack) 0.28  feet

o= [rz + é(,wz - rZ)]llz

L/rw 30.7  unitless

Calculation of In Rg/ry:

In Re/ry = 1.1 + __A+B Inf{D-H)/r, ]
In(H/ry,) L/ry

where:  Rg Effective radial distance in which the head

change is dissipated

A,B = dimensionless parameters which are a function of
L/ry, determined from analog model studies
conducted by Bouwer and Rice {1976)

A= 2.5 (unitless), B = 0.4 . (unitless)

|
i1 +  {2.5) + (0.5 In [(BIN 0.4
In(12,9/0.42) 12.9 / 0.42

In Re/ry = 2,2

In Ra/ry

G3974-CP i




Harding Lawson Assoclates

Stug Test of Well MH6  Test 2
Rising Head Test (Slug Removed from Well)

Method of Analysis: Bouwer (1989)

I'w

Yno

Yo

F10108-H

Radius of well casing
Radius of well bore

Zero time y-axis intercept of first linear portion

_of recovery data

Zero time y-axis intercept of second linear portion
of recovery data

Porosity of gravel pack

Yoo

—_—— (,.2‘"._ rz)
(Yo,o - Yo)

Februsry 20, 1990

Calculation of ¢

0,17 feet
0,42 feet

1.7 feet

0.63 feet
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Slug Test of Well MW-6 Test 2
{continued) Harding Lawson Associates

Rising Head Test (Slug removed from well)
Partially Penetrating Well

HYDRAULIC CONDUCTIVITY (K)

K= IczMe[le a1 in Yo
2L t Yt

where:  yg = zero time y-axis intercept of linear portion of recovery data

Yo= 0.63 feet

Y= y-axis intercept at time (t) of linear portion of recovery data
Y= 0.23 feet
t= 600 seconds

K= (0.82(22) _1_ 5 0.63
2(12.9) 50 0.23

K=1.1X 10"5 feet/second

K -= 6.6 X 10'4 feet/minute
K= 0.95 feet/day

K = 3.4 X10% centimeters/second

G3974-CP 2
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Appendix C

LABORATORY ANALYTICAL REPORTS

Harding Lawson Associates




NAT'ONAL MNET Pacific, Inc.

T

71 ENVIRONMENTAL Sania Ross, CA 63401
, TESTING, INC. Tel: (707) 526-7200

Fax: {707) 526-9623

a4

(Vs ]

b
In
*®

=

~

Michelle Watson Date: 04-03-90

Harding Lawson Associates NET Client Acct No: 281
200 Rush Landing NET Pacific Log No: 1228
Novato, CA 94947 Received: 03-20-9C 1700

Client Reference Information

EXXON, Alameda; Job: 4167,309.02

Sample analysis in support of the project referenced above has been completed
and results are presented on following pages. Please refer to the enclosed
"Key to Abbreviations" for definition of terms. -Should you have questions

regarding procedures or results, please feel welcome to contact Client
Services.

Approved by:

M
Jules Skamarack

Laboratory Manager

Enclosure(s)
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Client Acct: 281

Client Name: Harding Lawson Associates

NET Log No: 1228

Ref: EXXON, Alameda; Job: 4167,309.02

Date: 04-03-90

Page: 2

Descriptor, Lab No. and Results

905B0501 90580502 S0SB0503
03-19-90 03-19-90 03-19-90
1305 1315 1320
Reporting
Parameter Limit 49114 49115 49116 Units
PETROLEUM HYDROCARBONS - — -
VOLATILE (SOIL) - — -
DILUTION FACTOR * 1 1 50
DATE ANALYZED 03-28-90 03-28-90 03-28-90
METHOD GC FID/5030 - - -
as Gasoline 1 ND ND 260 ma/Kg
METHOD 8020 - - -
Benzene 2.5 28 150 1,300 ug/Kg
Ethylbenzene 2.5 6.5 16 4,000 ug/Kg
Toluene 2.5 6.0 80 6,500 ug/Kg
Xylenes, total 2.5 16 . 69 24,000 ug/Kg



Client Acct: 281

Client Name: Harding Lawson Associates

NET Log No: 1228

Ref: EXXON, Alameda; Job: 4167,309.02

Date: 04-03-90

Page: 3

Descriptor, Lab No. and Results

90580601 G05B0603 90SB0701
03-19-90 03-19-90 03-19-90
1335 1345 1405
Reporting
Parameter Limit 49117 45118 49119 Units
PETROLEUM HYDROCARBONS - — -
VOLATILE (SOIL) - - -
DILUTION FACTOR * 50 1 50
DATE ANALYZED 03-29-90 03-28-90 03-30-90
METHOD GC FID/5030 - —_ -
as Gasoline 1 140 1.6 240 ma/Kg
METHOD 8020 -~ - -
Benzene 2,5 1100 65 260 ug/Kg
Ethylbenzene 2.5 1700 19 1200 ug/Kg
Toluene 2.5 1200 20. 1400 ug/Kg
Xylenes, total 2.5 6700 60 4700 ug/Kg



Client Acct: 281

Client Name: Harding Lawson Associates

NET Log No: 1228

Ref: EXXON, Alameda; Job: 4167,309.02

Date: 04-03-90

Page: 4

Descriptor, Lab No. and Results

605B0702 90sB0102 80580105
03-19-90 “03-19-90 03-19-90
1415 0855 0930
Reporting
Parameter Limit 49120 49121 49122 Units
PETROLEUM HYDROCARBONS - — -
VOLATILE (SOIL) - — -
DILUTION FACTCR * 1 1 50
DATE ANALYZED 03-30-90 03-28-90 03-30-90
METHOD GC FID/5030 - - -
as Gasoline 1 ND 1.8 260 mg/Kg
METHOD 8020 - — -
Benzene 2.5 55 6.2 1300 ug/Kg
Ethylbenzene 2.5 12 16 1400 ug/Kg
Toluene 2.5 4.1 ND 1300 ug/Kg
Xylenes, total 2.5 11 9.2 4900 ug/Kg



Client Acct: 281 Date: 04-03-90

Client Name: Harding Lawscn Associates Page: 5
NET Log No: 1228

Ref: EXXON, Alameda; Job: 4167,305.02

Descriptor, Lab No. and Results

90580106 905B0202 90580204
03-19-90 03-18-90 03-19-90

a U T N eE W i Ny - e P 8 W Gu U = R e Ew

0845 1030 1050
Reporting
Parameter Limit 49123 49124 49125 Units
PETROLEUM HYDROCARBONS - - —
VOLATILE (SOIL) - - -
DILUTION FACTOR * 250 1 20
DATE ANALYZED 03-25-90 03-28-50 03-29-90
METHCD GC FID/5030 - -— -
as Gasoline 1 2600 3 230 mg/Kg
METHOD 8020 - -— -
Benzene 2.5 6900 13 1200 ug/Kg
Ethylbenzene 2.5 32000 10 2100 ug/Kg
Toluene 2.5 23000 18. 3700 ug/Kg
Xylenes, total 2.5 140000 54 13000 ug/Kg



Client Acct: 281 Date: 04-03-90

Client Name: Harding Lawson Assocfates Page: 6
NET Log No: 1228

Ref: EXXON, Alameda; Job: 4167,309.02

Descriptor, Lab No. and Results

90sB0301 90580302 50580401
03-19-90 03-19-90 03-19-80

1127 1135 1227
Reporting '
Parameter Limit 49126 49127 49128 Units
PETROLEUM HYDROCARBONS - - -
VOLATILE (SOIL) - - --
- DILUTION FACTOR * 1 50 1
DATE ANALYZED 03-28-90 03-30-90 03-28-90
METHOD GC FID/5030 - - -
as Gasoline 1 1.8 540 ND mg/Kg
METHOD 8020 - - -
Benzene 2.5 6.8 4600 ND ug/Kg
Ethylbenzene 2.5 47 12000 5.3 ug/Kg
Toluene 2.5 11 3200 ND ug/Kg
Xylenes, total 2.5 230 44000 18 ug/Kg
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Client Acct: 281 Date: 04-03-90

Client Name: Harding Lawson Associates Page: 7
NET Log No: 1228

Ref: EXXON, Atameda; Job: 4167,309.02

Descriptor, Lab No. and Results

90SB0402
03-19-90
1240
Reporting
Parameter Limit 49129 Units
PETROLEUM HYDROCARBONS ' -
VOLATILE (SOIL) -
DILUTION FACTOR * 1
DATE ANALYZED 03-28-90
METHOD GC FID/5030 -
as Gasoline 1 ND mg/Kg
METHOD 8020 -
Benzene 2.5 ND ug/Kg
Ethylbenzene 2.5 ND ug/Kg
Toluene 2.5 ND ug/Kg
Xylenes, total 2.5 ND ug/Kg
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Client Acct: 281

Client Name: Harding Lawson Associates
NET Log No: 1228

Ref: EXXON, Alameda; Job: 4167,309.02

QUALITY CONTROL RESULTS - TOTAL PETROLEUM HYDROCARBONS (soil)

Lab No. Spike and Spike

Date: 04-03-90

Page: 8

Replicate Results
(¥ Recovery)

Reporting Blank
Parameter Limits Units Results  (-49114S) (-49114SR) RPD
as Gasoline 1.0 mg/Kg ND 87.9 88.1 <1
Benzene 2.5 ug/Kg ND 100 92.2 8.9
Toluene 2.5 ug/Kg ND 105 102.9 2.3

QUALITY CONTROL RESULTS ~ TOTAL PETROLEUM HYDROCARBONS (so0il)
Lab No. Spike and Spike
.Replicate Results
(% Recovery)

Reporting Blank
Parameter Limits Units Results  {-48457S) (-494575R) RPD
as Gasoline 1.0 mg/Kg ND 83 88 5.8
Benzene 2.5 ug/Kg ND 104.,3 103.1 1,2
Toluene 2.5 ug/Kg ND 101.2 85.5 5.8

QUALITY CONTROL RESULTS - TOTAL PETROLEUM HYDROCARBONS {(soil)
Lab No. Spike and Spike
Replicate Results
_ (¥ Recovery)

Reporting Blank
Parameter Limits Units Results  (-49596S) (-49596SR} RPD
as Gasoline 1.0 mg/Kg ND 96 88 8.7
Benzene 2.5 ug/Kg ND 92 98 6.3
Toluene 2.5 ug/Kg ND 106 101 4.8



KEY TO ABBREVIATIONS and METHOD REFERENCES

< : less than; When appearing in results colum indicates analyte
not detected at the value following, which supercedes the
listed reporting limit.

mean : Average; sum of measurements divided by number of measurements.

mg/Kg (opm) ¢ Concentration in units of milligrams of analyte per kilogram of samle, wet-weight basis
(parts per million).

mg/L : Concentration in units of milligrams of analyte per liter of samle. .

m./L/hr ¢ Milliliters per liter per hour,

MPN/100 mL @ Most probable nurber of bacteria per one hundred milliliters of samle.

N/A : Not applicable. '

NA : Not analyzed,

ND : Not detected; the analyte concentration is less than applicable 1isted
reporting limit,

NTU ¢ Nephelametric turbidity units.

RPD : Relative percent difference, 100 [Value 1 - Value 2)/mean value.

SNA + Standard not available,

ug/Kg (ppb) : Comcentration in units of micrograms of analyte per kilogram of sample, wet-weight basis
(parts per billion). i

ug/L : Concentration in units of micrograms of analyte per liter of sample.

uthos/an ¢ Micrarhos per centimeter.

Method References

Methods 801 through 625: see "Guidelines Establishing Test Procedures

for the Analysis of Pollutants® U.S. EPA, 40 CFR, Part 136, rev. 1988,
Methods 1000 through 9999: see “Test Methods for Evaluating Solid

Waste", U.S. EPA SWw-846, 3rd edition, 1986.

* Reporting Limits are a function of the dilution factor for any given sample.
To obtain the actual reporting 1imits for this sample, multiply the stated
reporting 1imits by the dilution factor.
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* Michelle Watson ! Date: 03-15-90
Harding Lawson Assocfates NET Cifent Acct No: 281
ggsg Regggod Blvd. NET Pacific Log No: 1032
ox :

Received; 03-07-90 1540
Novato, CA 94848

Client Reference Information
EXXON, Alameda; Job: 04167,309.02

Sample analysis in support of the project referenced above has been completed
&nd results are presented on following pages. Please refer to the enclosed

*Ke . Abbreviations" for definition of terms. Should you have questions

regeriing procedures or results, please feel welcome to contact Client
Services,

Approved by: %J—b
[

Jules Skamarack v ﬁ:krﬂjcye} Yol
Laboratory Manager —7! 'lb l !
3L

Enclosure(s)

Preliminary Report




Client Acet: 28

1ient Name: Harding Lawson Associates

NET Log No: 1032

Ref: EXXON, Alameda: Job: 04167,309.02

Date: 03-16-90
Page: xxx

Descriptor, Lab No. and Resylts

50100701 90100702
03-07-50 03-07-90
0810 1000
Reporting
Parameter tmi 48108 48109 Units
Title 22 Stuff X X
GENERAL MINERAL ANALYSES .
Alkalinity, as Caco3
Total alkalinfty 550 320 mg/L
Bicarbonate 550 320 mg/L
Carbonate ND ND mg/l
H{droxide ND ND mg/L
Caleium 76 43 mg/L
Chloride 73 26 mg/L
Copper ND ND m/L
Foaming Agents (MBAS)
Iren 10 11 mg/L
Magnes{um 53 40 mg/L
Manganese 0.24 1,2 mg/L
pH (pH Units) 7.0 6.9 pH units
Sodfum (EPA 7770) 150 40 mg/L
Sulfate 87 5.3 mg/L
Conductivity (umhos/cm) 1,400 §20 umhos/cm
Total Dissolved Solids 910 370 mg/l
Hardness, total (as Ca03) 410 270 mg/L
Zinc 0.03 0.04 mg/L

Preliminary Report




NATIONAL

NET Pacific, Inc.

ENVIRONMENTAL Sants Ross, GA 95401
j . TESTING, INC. Fax: (107) 526 0623
Michelle Watson Date: 03-21-90
Harding Lawson Associates NET Client Acct No: 281
7655 Redwood Blvd. NET Pacific Log No: 1032
PO Box 578 Received: 03-07-90 1540

Novato, CA 94948

Client Reference Information

EXXON, Alameda; Job: 04167,309.02

Sample analysis in support of the project referenced above has been completed

and results are presented on following pages.
"Key to Abbreviations" for definition of terms,

Please refer to the enclosed
Should you have questions

regarding procedures or results, please feel welcome to contact Client

Services,

Approved by:

Laboratory Managser

Enclosure(s)



Client Acct: 281 Date: 03-21-90
Client Name: Harding Lawson Associates Page: 2
NET Log No: 1032

Ref: EXXON, Alameda; Job: 04167,309.02

Descriptor, Lab No. and Results

90100701 90100702
03-07-90 03-07-90

0910 1000
Reporting

Parameter Limit 48108 48105 Units
GENERAL MINERAL ANALYSES

Alkalinity, as CaC03

Total alkalinity 10 550 320 mg/L
. Bicarbonate 10 550 320 mg/L

Carbonate 10 ND ND mg/L
Hydroxide 10 ND ND mg/L
Calcium 0.05 76 43 mg/L
Chloride 1 73 26 mg/L
Copper 0.005 ND ND ma/L
Foaming Agents (MBAS) 0.05 ND 0,064 mg/L
Iron 0.02 10 11 ma/L
Magnesium 0.01 53 40 mg/L
Manganese 0.01 0.24 1.2 ma/L
pH (pH Units) NA 7.0 6.9 pH units
Sodium (EPA 7770) 0.05 150 40 mg/L
Sulfate 1 97 5.3 ‘mg/L
Conductivity (umhos/cm} 1 1,400 620 umhos/cm
Total Dissolved Solids 10 910 370 ma/L
Hardness, total (as CaC03) 0.1 410 270 mg/L
Zinc 0.01 0.03 0.04 mg/L




Client Acct: 281 Date: 03-21-90
Client Name: Harding Lawson Associates Page: 3

NET Log No: 1032

Ref: EXXON, Alameda: Job: 04167,309.02

QUALITY CONTROL DATA - GENERAL CHEMISTRY AND INORGANICS

External Method
: Spike Analysis RPD Standard Standard

Parareter Method ~ Blank (% Recovery) _Mean (%) (% Recovery) (% Recovery)
Calcium 6010 <0,02 ) 3400 0 105 105
Copper 6010 <0.02 80 al 3.3 % 88
Iron 6010 <0,02 88 5.8 1.7 Q3 95
Magnesium 6010 <0.05 ) 3300 12 9 98
Manganese 6010 <0.02 82 13 1.5 92 93
Sodium 6010 <0.05 * 4 8500 15 110 102
Zinc 6010 <0.02 a3 2.7 3.8 98 98
Total Alkalinity 310.1 <10 €% 2300 <1 101 100
Chloride 300.0 <1 0 5.8 2.1 94 97
pH 150.1 N/A N/A 8.4 Q 100 100
Sulfate 300.0 1 8 7.2 1.9 100 99
Conductivity 120.1 <1 N/A 4,900 1 9% 97
Total Dissolved Solids 160.1 <10 N/A . 102 100

£



KEY TO ABBREVIATIONS and METHOD REFERENCES

: less than; When appearing in results colum indicates analyte
not detected at the value following, which supercedes the
listed reporting 1imit.

¢ Average; sum of measurements divided by nurber of measurements,

mg/Kg (ppm) : Concentration in units of milligrams of analyte per kilogram of samle, wet-weight basis

mg/L

{parts per million).
: Concentration in units of nﬁ]ligrars of analyte per liter of samle.

ml/Lhr ¢ Milliliters per liter per hour,

MPN/100 mL : Most probable number of bacteria per one hundred milliliters of sample.

N/A : Not applicable,

NA : Not analyzed.

ND : Not detected; the analyte concentration is less than applicable 1isted
reporting limit.

NTU : Nephelaretric turbidity units.

RPD : Relative percent difference, 100 (Value 1 - Value Z]/mean value.

SNA : Standard rot available,

ug/Kg (ppb) : Concentration in units of micrograms of analyte per kilogram of sample, wet-weight basis

ug/L

(parts per billion).

: Concentration in units of micrograms of analyte per liter of samle.

uhos/an ¢ Microntos per centimeter.
Method References

*

Methods 601 through 625: see "Guidelines Establishing Test Procedures
for the Analysis of Pollutants U.S. EPA, 40 CFR, Part 136, rev. 1988,

Methods 1000 through 9999: see "Test Methods for Evaluating Solid
Waste", U.S. EPA SW-B46, 3rd edition, 1985.

Reportiqg Limits are a function of the dilution factor for any given sample.
To obtain the actual reporting limits for this sample, multiply the stated
reporting limits by the dilution factor.
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NATIONAL NET Pacific, Inc.

| ENVIRONMENTAL s TeconCite
Tel: -
'I 0'TTE£311P4(3,IP4(3. FZL?ﬁi%iﬁilﬁﬁﬁ
vl
JIJﬁ: 08¢ 42
Michelle Watson Date: 01-22-90
Harding Lawson Associates NET Client Acct. No: 281
7655 Redwood Blvd. NET Pacific Log No: 9229
PO Box 578 Received: 01-05-90 1230

Novato, CA 94948

Client Reference lnformation

EXXON, Alameda; Job # 4167,309.02

Sample analysis in support of the project referenced above has been completed
and results are presented on following pages. Please refer to the enclosed
“Key to Abbreviations" for definition of terms. Should you have guestions
regarding procedures or results, please feel welcome to contact Client
Services.

Approved by:

A~

ules Skamarack
Laboratory Manager

Enclosure(s)



Client: 281 Date: 01-22-90
NET Log No: 9229
Page: 2
NET Pacific, Inc.
SAMPLE DESCRIPTION: 90010901 01-09-50 1105
LAB Job No: (-43313)
Reporting
Parameter Limit Results Units
PETROLEUM HYDROCARBONS -
VOLATILE (WATER) -
DILUTION FACTOR * 1
DATE ANALYZED 01-16-9C
as Gasoline 0.05 17 mg/L
METHOD 602 --
Benzene 0.5 380 ug/L
Ethylbenzene 0.5 330 ug/L
Toluene 0.5 180 ug/L
Xylenes, total 0.5 1,300 ug/L



Client: 281 Date: 01-22-90
NET Log No: 8229

Page: 3

NET Pacific, Inc.

QUALITY CONTROL RESULTS - TOTAL PETROLEUM HYDROCARBONS {(water)

Lab No. Spike and Spike
Replicate Results
(% Recovery)

Reporting Blank
Parameter Limits Units Results  (-43705S) _(-43705SR) _RPD
as Gasoline 0.05 mo/L ND 104 97 6.4
Benzene 0.5 ug/L ND 97 95 1.9
Toluene 0.5 ug/L ND 96 95 1.5



NET

NET Pacific, Inc.

KEY TO ABBREVIATIONS and METHOD REFERENCES

< : Less than; When appearing in results colum indicates analyte
rot detected at the value following, which supercedes the
listed reporting limit.
mearn ¢+ Average; sum of measurements divided by nurber of measurerents.
mg/Kg {ppmd ¢ Concentration in units of milligrams of analyte per kilogram of sample, wet-weight basis
(parts per million), .
mg/L + Concentration in units of milligrams of analyte per 1iter of samle,
m/Ubr  : MiT1iliters per liter per hour.
MPN/100 mL ¢ Most probable nurber of bacteria per one hundred miliiliters of sample.
N/A : Not applicable.
NA + Not analyzed,
N : Not detected; the analyte concentration is less than applicable listed
: reporting limit,
NTU- : Nephelametric turbidity units,
RPD : Relative percent difference, 100 [Value 1 - Value 2)/mean value.
SNA : Standard not available,
ug/Kg {ppb) : Concentration in units of micrograms of amalyte per kilogram of samle, wet-wmght basis
{parts per billion},
ug/L + Concéntration in units of micrograns of analyte per liter of saple.
uthos/an ¢ Micrarhos per centimeter.
Method References

Methods 601 through 625; see "Guidelines EstabHshing Test Procedures

for the Analysis of Pollutants” U.S. EPA, 40 CFR, Part 136, rev, 1988,
Methods 1000 through 9999: see “Test Methods for Evaluating Solid

Nastell .

U.S. EPA SW-846, 3rd edition, 1586.

* Reporting Limits are a function of the dilution factor for any given sample,
To obtain the actual reporting 1imits for this sample, multiply the stated
reporting Yimits by the dilution factor.
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NATIONAL NET Pacific, Inc.

{ ENVIRONMENTAL Santa Ross, CA 85401
. TESTING, INC. Tel: (707) 526-7200

Fax: (707) §26-8623

Michelle Watson Date: 01-16-80

Harding Lawson Associates NET Client Acct. No: 281
7655 Redwood Blvd. NET Pacific Log No: 9198
PO Box 578 Received: 01-05-90 1130
Novato, CA 94948 -

Client Reference Information

Project: EXXON, Alameda; Job # 04167,309.02

Sample analysis in support of the project referenced above has been completed
and results are presented on following pages. Please refer to the enclosed
“Key to Abbreviations® for definition of terms. Should you have questions
regarding procedures or results, please feel welcome to contact Client
Services,

Jules Skamarack

Laboratory Manager

Enclosure(s)

l Approved by:



NET Client: 281 Date: 01-16-90
¢ B "8 NET Log No: 9188

Page: 2
NET Pacitic, inc.
SAMPLE DESCRIPTION: 90010401 01-04-90 0920
LAB Job No: (-43083 )
Reporting
Parameter Limit Results Units
PETROLEUM HYDROCARBONS -
VOLATILE (SOIL) -
DILUTION FACTOR * 10
DATE ANALYZED 01-12~-90
METHOD GC FID/5030 -
as Gasoline - 10 600 mg/Kg
METHOD 8020 : -
Benzene Z25 1,700 ug/Kg
Ethylbenzene 25 10,000 ug/Kg
Toluene 25 3,200 ug/Kg
Xylenes, total 25 29,000 ug/Kg



Client: 281 Date: Q1-16-90
NET Log No: 9198

Page: 3

NET Pacific, Inc.

QUALITY CONTROL RESULTS - TOTAL PETROLEUM HYDROCARBONS (soil)

Lab No. Spike and Spike
Replicate Results
(¥ Recovery)

Parameter ffi?ﬁ?lgf_ Units Rgéﬁ?ts (-432375) (-43237SR) RPD
as Gasoline 1.0 mg/Kg ND 94 92 2
Benzene 25 ug/Kg ND 08 94. 4
Toluene 25 ug/Kg ND 95 96 3
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Harding Lawson Associates

DISTRIBUTION
PHASE III EVALUATION OF PETROLEUM HYDROCARBONS
EXXON STATION #7-0104
1725 PARK STREET
ALAMEDA, CALIFORNIA

May 1, 1990

coryY No. (o

Copy No.

4 copies: Exxon Company, U.S.A. 1-4
P.O. Box 4032
2300 Clayton Road
Concord, California 94520

4 copies: HLA Job File 5-8

1 copy: Chronological File 10

QUALITY CONTROL REVIEWER

Gl

1chael L. Siembieda
Assocxate Geologist - RG 4007

l 1 copy: QC/Bound Report File ' 9




